Regulation of cellular responsiveness to inductive signals in the developing C. elegans nervous system.
In Caenorhabditis elegans, cell-cell communication is required to form a simple pattern of sensory ray neurons and cuticular structures (alae). The C. elegans pal-1 gene initiates one developmental pathway (ray lineages) simply by blocking a cell-cell interaction that induces an alternative pathway. Here we show by mosaic analysis that pal-1+ acts by preventing specific cells from responding to inductive signals. The results indicate that although cell signals play a critical role in generating this pattern, they do not provide spatial information. Instead, signals are sent to many, if not all, of the precursor cells, and the ability to respond is spatially restricted. This patterning strategy thus differs from many well known models for pattern formation in which localized inductive signals influence a subset of cells within a field. We find that pal-1 encodes a homeodomain protein and so is likely to regulate transcription. The pal-1+ protein could block the response to cell signals either by repressing genes involved in signal transduction or by acting directly on downstream genes in a way that neutralizes the effects of the intercellular signals. Genetic experiments indicate that one candidate for such a downstream gene is the Antennapedia-like homeotic selector gene mab-5.